Optical Flow is useful to calculate object movement in computer vision field. It is difficult to realize the optical flow system because of huge data needed to be processed for dynamic images. DSP and FPGA chips are used to solve this problem. The hardware of system is designed by using DSP TMS320C6713 and FPGA XC3S400AN. The L-K algorithm is realized in the system. The experimental result shows that system can work with high accuracy and anti-jamming ability. Therefore it is useful to improve the performance of computer vision computing.
Introduction
Optical Flow (OF) is a kind of expression for image movement. It is used to calculate object movement and realize target extraction and tracking by using time domain change of pixel intensity for image sequence [1, 2] . It has been applied in the computer vision field in recent years. Especially for object segmentation, recognition, tracking and robot navigation, OF has played a more and more important role [3] . Since the SFM theory was put forward by Gibson and Wallach in 1950, the OF algorithm has been developed to many models such as H-S algorithm, L-K algorithm, KLT algorithm, CBG algorithm and CLG algorithm [4, 5] .
The real-time character is reduced by image's huge data and iterative computation for OF algorithm. Therefore how to improve the OF algorithm quality especially the real-time character has been a hot issue in recent years. The system accuracy is reduced as the progress of real-time character for many algorithms. This problem can be solved by the application of more efficient and faster computer platform such as DSP and FPGA chips [6, 7] . Some solitary work has been done to FPGA research or DSP research individually. The work includes hardware acceleration of OF field and tracking of individual objects. By combining DSP technology and FPGA technology together, the calculating speed can be improved while the accuracy can be assured. Basing on the typical L-K (Lucas-Kanade) algorithm, this paper focuses on the hardware realization by DSP and FPGA chips.
Model of L-K Algorithm
The L-K algorithm is based on constant gray hypothesis. It assumes that the pixel's gray value of two adjacent image frames is stable in a short time. The model of constant gray hypothesis can be described as [9] 0    
. The symbols can be described as [10] T n n y Finally, the velocities of pixel in x-axis and y-axis are calculated, which means OF vector is obtained.
Hardware Design of System
The powerful chips are needed because of huge data computing of dynamic images for OF algorithm.
Therefore DSP and FPGA are selected to construct system. It has good performance for DSP to process digital signal, especially float value [6] . FPGA is good at logic operation and external control [7, 8] . The hardware of system is shown as Fig.1 . is very important to such system [8] . The connection between DSP and FPGA is shown in Fig.2 . The XINTF interface of DSP is used to transfer values. as output, the GF operator can be described as [9] ] 2 ) ( exp[ 2 1 ) , (
where  is GF distributed parameter which affects GF width.
Assuming the GF width is m, the filtering result is the convolution operating result of input image and GF operator [9] .
The GF operator is set as 5*5 Scheme. The software realization of GF algorithm can be described as Fig.5 . Finally, the velocities of pixel in x-axis and y-axis are calculated, which means OF vector is obtained.
Because of float computing is needed, the DSP TMS320C6713 is adopted to assure speed and accuracy. 
Experimental Results
The designed platform of OF computing is tested by processing of the standard images. The MiniCooper images and basketball images are selected. The MiniCooper images are referred to someone who is closing the trunk door. The basketball images are referred to two people who are playing basketball. The module of OF field by calculating with L-K algorithm is shown in Fig.6 . 
Conclusions
The result of Table 1 shows that system has the capacity of anti-jamming. The accuracy of OF calculating is within the permitted range. Therefore designed OF calculating system is useful to improve the performance of computer vision computing. Thus the work is useful for the progress of object segmentation, recognition, tracking and robot navigation.
